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CLAIMS 

1 . (Amerced) A method of generating information about particulates present in 
a fluid, comprising: 

tn rough a aub a trate, trie particulates being retained on ttie substrate 



-Altering rhft tlul 
during the filtering; 

after the fiKcrln 
microscope, the scannli 
an ub»tfiviriy poiliun 



Of I 



scanning across at least a portion of the substrate with a 
comprising automated displacement of the substrate relative to 
ie microscope along a pattern, the microscope obtaining data 
about said particulates at Vocations afong the pattern; 

digital inriAgft pmceVkaing ot the data obtained by the microscope to generate 
information about said parttjputotes; end 

determining a relative, contrast of two or more of the particulates. 

The method at claim 1 wherein the fluid is a liquid. 



3. The method of claim 1 wherein the fluid is a qas. 

4. The method of claim 1 wherein the generated information is Information 
About one or more ot the size, quantity and shape of the particulates. 



3. {Amended) The method of claim 1 wherein the generated Information is 
Information about a type or the pyi lieu I a lee, wherein a particulate type relate* to a relative 
content of at least one of carbon anp oxygen within the particulate relative to another type 
of particulate. 
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fl. (Am«iv1ftri) 
ngat two or more typi 



rh« methnd of r.tolm 1 further r-omprisilng sorting thrt pArtir.iilAtftA 
baaed upon the relative contrast. 



7. 



(Amended) 



The method of claim 1 wherein the determining a relative 
contrast of the partlclee ooi npri«e»orw oi more of delem lining: (1) wnlmsl of lh*# puilioleu 
relative to a background defined by the substrate, (2) color of the particle*. (3) fluOnfc*cenr*s 
of the pnrtinlew, (-1) rw=»ponA» at the particles to electron a. (5) response of the particles to 
photons. C6) response of th^ particles to x-roys. and <7) response of tho particles to particle 
beams. 



8. The method c* claim 1 wherein the microscope is a light microscope, and 
further Aomprlalng sorting the retained particulates into a group which appears darker than 
the substrate In tho obtained data and another group which appears lighter than the 
substrate In the obtained da 



9 (Amended) A rrtathod ot generating information about materials present in a 
composition, comprising: 

Utilizing a reagent to dleWolve at least a portion of tin* composition and thereby fonn 
a mixture: 

filtering the mixture through a substrate, at lee*t pome nnmponenta of the mfxture 
being retained on the substrate (during the filtering: 

after the fflrorlng. eoonnlng across at least a portion of the substrate with a 
microscope to obtain one or more images of the wubwlrwU*; and 
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digital Image prooesaing of the\r>ne or more images to generate Information flboi.it 
s«id retained components, at least soma at tr»« generated information relating to & relative 
contrast of the component**. 

10. (Amended) The method of^claim 9 wherein the generated information is 
information about one or more of th** *iz^>, type, quantity and shape of the retained 
components, wherein different component ty\p«3 correspond to differences In at toast on of 
conductivity, oxide content and carbon content between component. 

11. The method of claim 9 wherein IhtAmlxturo comprlcoc an emulsion of silicon, 
dissolved metol. and non-dissolved particulates; ^nd wherein the silicon Is passed through 
the substrate while at least some of the non-dis*^orved particulates ar» retained on the 
sub stra te as said components. 



^9 



12. Tho method e>t claim B further comprising eoi ling the retained components by 
one oi mora of: (1) contrast relative to a background rifefined by the substrate, <2) color. (3) 
fluorescence, (4) response to electrons, C5) response \o photons. <G) response to x-r«y» f 
And (7) response to particle? beams. 



13. ThO method ot claim 3 wherein the microscope is a light microscope, and 
furlhwr ^omprisfnp; sorting tho retained componente amonAfit » first group which appears 
darker than the substrate in the obtained Image© and a GCoo^d group which appears fighter 
than the substrate in the obtained images. 
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u . (AmendA) A method of generating irifurrmifion about materials present In a 

composition, comprising 

utilizing a roooonlto disperse at leeat a portion off the composition and thereby form 

a dispersion of undissolved material In a solution; 

filtering the disperllon through a substrate, at least Borne of tho undissolved material 
being retained on tire substrate during the filter Inn; 

after the filtering, Scanning across at least a portion of the substrate with a 
microscope, the scenn^gLmpr.s.ng automat displacement of the substrate relativeto 
an observing portion of the Wiloroscope along a grid pattern, the microscope obtaining data 
about *aid retained undissolved material at locations along the grid pattern, at loast some 
of the obtained data relattnglo a relative co..U**t of Ihe retained undissolved material; and 
proofing th»dat* oLined by the microscope to generate Information aboulone 
or more of tho size, shape, lype and quantity of the und.sso.vad m*t*r*l, „ndissolved 
material type being related toU least one of a oonduotMty. an OK.de content and a carbon 
content of the undissolved material. , . . — 




Vs. . hi method ot claim 14- wherein the generated Information Is Information 
about one or botfc of the size, and quantit y of the undis solved, matorlaL 



msrthoV of claim 14 wherein the composition is a portion of a sputtering 



17. The method oV ololm 14 wherein the processing calculates a concentration of 
the undissolved material in ^ie composition. 
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ill. The methtod of Claim 1-4 wnerefn the undissolved material comprises ui*a or 
more oxrdes. and wherWin the processing ca leu totes tJiw concentration of ovWes In the 



composition. 



,1 



19. The moth op Of claim 14 wvherafn the undisoohmd material comprises 
Aluminum oxide, and wherein the processing calculates mo Concentration of aluminum 
oxide in the composition. 

20. The method ojf claim 14 wherein the undissolved material comprises cartoon, 
and wherein the proteasing calculate* a concentration of carbon in the original 
composition. 

21. The method offcJalm 14 wherein thft dispersion comprwas non-dlssoTvad 
particulates and sUicon fn the solution; wherein tho solution comprises dissolved metal; and 
wherein the silicon Is passed! through the substrate while at least some of the norv 
dfcsolved particulates are retained on the substrate as said retained undissolved material. 

22 The method of cJjm 14 wherein the processing comprise* digital Image 
processing. 

23. The method of claim S4 wherein the solution comprises one or mora metals; 
and wherein the retained undissolved material comprises one or more oxides. 



24. T he method of claim 14Whei«in the solution comprises one or more metals; 
and wherein the retained undi3SQjvad\mate rial conipiises carbon. 
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zs. The motlibu of claim 14 wherein the «oiutlon wmprfses on© or more of 
aluminum, copper. IftAd.Wntimvny and elllcon. tho one or more of aluminum, copper, lead, 
antimony and silicon heirVg derived from the composition. 

26. The method of olalm 14 wherein the solution comprises on© or mow* metals 
derived from the composition, the only metals .n the solution being selected from the group 
consisting ot one or more oftalumlnum, copper, lead, *nd antimony. 

27. Tho method of cl^lm 14 wherein th© solution comprises aluminum derived 
from tltt* comp(3$ftlon. 




28. I he method or 
copper, the aluminum and copper 



14. wherefn tho solution comprises aluminum and 
derived from the composition. 



i being 



29. Th© method of claim VA wherein the only metals in th© solution ore selected 
from the group consisting of one oA ©oth of aluminum and copper, the aluminum and 
copper being derived tram the composition. 

30. Th© method of ctalm 14 wherein the solution comprises ooppor derived from 
the composition. 

31 . Th© method at claim 14 wheAain the solution oomprisoe oopper And silver, the 
cupper and elrVer being derived from the c&mpcrsitlon. 
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32. ThoVnothod ot elflim 14 wherein the solution oompriaea lend dei ived from the 
composition. 

33. The method i/f claim 14 wherein the microscope h* a light microscope. 





34. ThO method offclatm 14 wherein the mtoroacope is an efectnon microscope. 



components of the composition in a leagent whilo 



35. A method of generating information about materials present in a composition, 
comprising: 

selectively dfAAolving 
leaving Other components undH 

collecting at least some of trite undissolved components on a filter surface: 

scanning acioss at least a portion ot the fitter surface with a light microscope, the 
scanning comprising automated displacement of the Alter surface relative to an observing 
portion of the microscope along a gr«J pattern, the mlerosoope obtaining data about 
scattering of light by the undissolved coViponontB on the flltor surface, the undissolved 
components comprising ot least two typeV. a first of the two types being darkor than « 
background defined uy the filter surface anlj e second of the- two type* being lighter than 
the background; and 

digital image processing of the dataXobtalned by tho microscope to generate 
information about one or more of the size. quWity »..d aspect ratio of the undissolved 
components,- the p.uc®ssing comprising © sort otW undissolved components amongst the 
two types. 
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36. The method of claim 35 wherein the composition |Q a metal having inclusions 
dispersed therein; wheiein the dtecolvcd components of II re composition comprise the 
metal; and wherfein the undissolved oomponenta comprise the inclusions. 




37. Tho\ method of claim 35 further comprising displaying results of the 
processing as a histogram chawing undissolved wmponente by one or more of type, suce 
and aspect ratio. 

38. The mVrthod of claim 35 wherein the dissolved components of tho 
composition comprfoq one or more metals; and wherein the undissolved conipwients 
comprise one or morepxlded. 

39. The methdd of olalm 35 whorcfn the first typft of undissolved components 
predominately comprl«M carbon «md wherein the second typrt of the undissolved 
components, predominately comprisa one or more oxides. 
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4Cl\ A method of generating Information about Impurities piwsent In a motal 
composition, comprising: 

utlllzirtb a reagent to selectively dissolve a portion of the composition relative to at 
least bums lm\urttlos present In the metal composition, the dissolved portJon forming a 
solution with thAreagent; the Impurities being at least two differ! types; one of the at 
least two types beVig a first type and another off the at least two types b*in H a second type: 
filtering the sol ntkA through a substrate, at eome of the first end second types of the 
Impurities being reteiVied on the substrate during the filtering: 

after the filtering scanning across at leasl * portion of the substrate with a light 
microscope, the scanning comprising automated displacement of the substrate relatlvo to 
an observing portion of IheVnicrosoope along a grid pattern, the microscope obtaining data 
about the impurities at locations alona the grid pattern, the data including a relative 
darkness of the lmpurit.es r*la*ve to a background defined by the substrate: the first type 
of impurities being darkor thanVe background and the second type of impurities being 
lighter than the background: and> 

processing the data obtained by the microscope to generate information about the 
size, quantity and type of the impurit^ 

41. The method Of claim 4flL further comprising displaying results of the 
processing as a histogram showing Impufeiea by one or more of type, sire and quantity. 

42. The method 0* claim 40 wherelh the F .ww»sin fl of the data obtained by tho 
microscope comprises digital image proeesAiii 
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43. The method of claim 40 wherein the dissolved portion of the motel 
composition comprise^ a mixture of alunVnum and copp«r, and wherein th* reagent Is an 
acid comprising a mixture of hydrochloi ic add and nltrlo acid. 

The mothjpd of claim 40 wherein the first type of Impurities predominately 
comprise carbon and wherein the ocoond typo of impurities predominately comprfae one or 
more oxtdfts. 

45. (Arm nded) A method of genet ating information about Impurities* present in a 
metal cur n position comprising: 

utilizing a magent comprising a mixture of hydrochloric acid and nitric acid to 
selectively dissolve portion* of the composition relative to at least some fmpurities pi « Bent 



P. 12X26 



In the motal compo^itj 

filtering 
retained on thw 

After th< 
portion of the 
actuated holder 




the dissolved puitions forming a solution with the reagent; 



n through m substrate, at Iwast a portion of the impurltica being 
during the filtering; 
mounting the substrate to a holder and scanning across at least a 
microscope, the scanning comprising one or both of an 
xjated micros. tope- lens mgunted to automate displacement of 
th« substrate reietlvk to the microscope ten* along a grid pattern, the microscope obtaining 
data about thw imp* iritles at location© elong the grid pa*t«m; and 

digitally analyzing the data* obtained by the microscope to generate information 
about the size and buanmy of the Impurilws. 



(Cancelled) 
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47. The method of claim 45wherefn Iho substrate defines a background agalnot 
which a first type of irnpArtty to darker and a second typo of Impurity la lighter, and further 
oomprfsino distinguishing the first and second types of fmpuritiee from one another during 
the analyzing. 



4-8. CAmendi 
type of impurity and 
impurity wrth respeut 
and wherein the data 
second types of impurrtl 




thod of claim 48 whore/n the impurities comprise a first 
it impurity which Is different than the first type of 
conductivity, carbon content and oxygen content, 
microscope fc% utilized to distinguish the first and 
another during the analyzing. 



4©. The method of Claim -48 further nomprteii ig modifying at least one of the first 
and second impurities after utilizing the reagent and prior to the scanning. 
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SO A meth o« of gen orating information about different typer* of impurities present 
/n a metal composition! comprising: 

providing th<a mAtal composition as a block hawing a flr»t outer surface: 
etching tho metaAcomposrtion block wfth a first add aolutlon to remove the first outer 
Aurfeoe and expose a GODond outer surface; 

after the etching, dissolving metallic portions of the composition in a.secvfid aojrj 
solution while leaving at /aaet some non-metallic impuriliea not dissolved; 
filtering the second acid solution through a substrate, at feast some of the non-dissolved 
non-metatiio Impurities beirlg retained on the eubetrote during the filtering, the filtering 
comprising flowing the solution through at least part of the substrate tr> form a flow pattern 
on the substrate; 

BUb-dJvidirig the flow pattern into e grid pattern, the grid pattern dofinrng points at 
which a Ught microscope will tsdam a su rf a co of the flow pattern, the giid parttem defining a 
sufficient number of points forvme inicrbscope to Boan at least S% of the flow pattern 
suites; 

after the fllteiirig, scanning Across at leant a portion of the substrate with the light 
microscope, the scanning comprising automated displacement of the vubstrate relative to a 
lenG of the microscope along lth&Ujrid pattern, tho/ microscope obtaining daUc about the 
Impurities, at the points along the drid pattern; 

digitally analyzing the data lobtained^liy the microscope to generate information 
about the sLcu, quantity and typo ofithe impurities. 

61 . Thft method of claim 5n wherein the substrate comprises a pn>dominak> pore 
size of less than or equal to 0.4- minrnVis. 
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62. The Method of cfalm SO wnerein the metallic portion© of the composition 
comprise alumlnum^nd copp« l ( and wherein the t*r*t acid solution comprOod hydrochloric 
acid and nltho acid. 

53. The method of claim SO wherein ih w metallic porttona ot thft compositlo 
comprise aluminum k„d copper, and whemin the »«cond acid solution comprise* 
hydrochloric acid And A Uric add. 

54. Tno methbtt of claim 50 wf lerein the substrate defines* a background against 
which a first typo of ImpuWty la darker and a second typo of Impurity la lighter. «nd further 
compriRing dlstingutehrri H Wi© first ond second type* of impuiitles from one another during 
the analysing. 



55. The mothod o^daim sn wherein the metal composition block ia obtains from 
a cast material, 

59 Tne method of ojaim SO wherein the metal oompoaJtion block is obtained from 
a sputtering target. 



57. The method of cla^m 60 v 
a solder. 



aln fhe metal composition block is obtained from 



53. The method ot eiartn 50 wherein the flow pattern has a substantially circular 
outer perlphwy, and wherein the ^rid pattern substrate has a substantially octagonal o«it«r 
periphe xy. 
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